In this paper, we are proposing a design of a spur line single and dual band bandstop filter. We designed, fabricated and characterized spurline filters in two notch frequencies, one at 3.25GHz and the other at 5.25GHz. The designed filters simulated using Keysight Technologies ADS software and fabricated on FR-4 substrates shows S11 of 1dB and S21 of 20 dB at notch frequency 3.165GHz and S11 of 2dB and S21 of 21dB at notch frequency 4.98 GHz. These two spurlines were combined to obtain dual band band stop filter resulting in S11 of 2dB and S21 of 25dB at notch frequency 3.038 GHz and S11 of 3db and S21 of 26dB at notch frequency 5.2GHz.
I. INTRODUCTION
Band stop filters are used to filter out unwanted signals at certain frequencies in radio frequency communication systems (Saxena et al., 2009 ) Different approaches are proposed to design band stop filters. In the first approach, a resonator is placed in parallel with main transmission line to tap energy from the main transmission line at resonance frequency (Huang et al. and Aldeeb et al., 2009,2013) . In the second approach, open stubs are used to tap energy from the transmission line (Young et al. and Haiwen et al., 2008,2007) . In the third approach defected ground structures are used but they are not recommended for practical applications because of packaging issues (Somdotta et al., 2013). The length of each spurline is chosen to be 4, ⁄ long in order to create odd mode excitation where is the guided wavelength of the microstrip line at the center frequency of operation. The length of spurline and the gap can be used to determine the center frequency. The phase velocity V is given by equation (4) 
The length of the spur line is affected by the end capacitance, which means controlling the spur line resonators' operation.
In this study, two filters with only one stop band were designed at notch frequencies 3.25 GHz, and 5.25GHz respectively were designed by using ADS Software. The filter layout was down loaded to LPKF machine and the patterns were formed on FR-4 substrate. 
III. DESIGN OF BAND STOP FILTER

A. Design Single BSF at 3.25GHz:
The circuit designed using ADS software is shown in Fig. (3) . The response of this filter can be evaluated by simulating 11 and 12 as shown in Fig.  (4 a) . The simulated S11was less than -0.5 dB and S21 was -45 dB at notch frequency of 3.27 GHz. The filter layout was down loaded to LPKF rapid prototype machine to fabricate the filter on FR-4 substrate. SMA connectors were soldered to the input and output and the filters were characterized for S11 and S21 using Fig. 4b shows the measured response of the filter. The measured S11 was about -1 dB and S21 was -20 dB at notch frequency 3.165GHz. 
B. Design BSF at 5.25GHz:
Using ADS Software, a single band bandstop filter was designed with higher notch frequency at 5.25 GHz as shown in Fig. 5 . Figure 6a shows the simulated response of the filter. The variation S11 with frequency shows that at the notch frequency of 5.47 GHz, the S11 is about -0.5 dB and the S21 is about -53 dB. Fig. 6b shows the measured response of the filter with S11 at notch frequency is about -2 dB and S21 about -21 dB. IV. DESIGN OF DUAL BAND BSF AT 3.25GHZ AND 5.50 GHZ Figure 7 shows the layout of the proposed dual band bandstop filter designed using ADS, where the spur lengths are calculated using equation (3) .
The first spurline was designed for the first notch at the lowest frequency 3.25 GHz, and the second spurline was designed at a notch frequency of 5.48 GHz. Fig. 8 shows the simulation results of the dual band band stop filter. Variation of S11 with frequency shows that at the first notch frequency of 3.270 GHz, S11 is about -0.5dB and at the second notch frequency of 5.480 GHz, S11 is about 1dB. Fig. 9 shows the photograph of filter fabricated with LPKF prototyping machine. Fig 10 shows measured results for the fabricated circuit for dual band band stop filter with notch frequency at 3.048 GHz and 5.169 GHz. The measured S11 at the first notch frequency is about -1.5 dB and at the second notch frequency is about -2.5 dB. The measured S21 at the first notch frequency is -25dB and at the second notch frequency is about -26dB. Two single notch band stop filters at different notch frequencies were designed, simulated fabricated and characterized. Finally, these two filters were combined to fabricate spurline based dual band band stop filters. The fabricated filters notch frequencies are close to design frequency but the S21 at notch frequencies is higher than simulated results. This is attributed to LPKF machine tolerances.
VI.
